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ABSTRACT

Study on the ability to replace fishmeal with black soldier flies larvae meal
(Hermetia illucens) in the diet of Waigieu seaperch (Psammoperca
waigiensis) was randomly arranged with 4 treatments and each treatment
was repeated 3 times. The control treatment did not contain black soldier
flies larvae meal, the remaining three treatments fishmeal were replaced with
black soldier flies larvae meal by 22%, 44% and 56%. Experimental diets
had a protein content of 40-42%. Experimental fish with an average initial
weight of 11.6 g/fish and a length of 9.8 cm/fish were cultured at 10%o
salinity at a density of 20 fish/400L tank. After 10 weeks of culture, the
average fish weight was 18.43-26.14 g, corresponding to a daily weight gain
(DWG) of 0.09-0.2 g/day and a specific growth rate (SGR) from 0.55 to
1.1%/day, in which the replacement rate of 22% had the highest growth rate
and was statistically different from the rest of the treatments. However, the
growth rate of fish at the high replacement level (44% and 56%) was
significantly lower than that of the control treatment. The survival rate of fish
was from 78.33-88.33%, in which the replacement level of 22% had the
highest value and was only statistically significant (p<0.05) compared with
the replacement level of 44%. The feed conversion rate (2.13-3.28) was not
statistically significant (p>0.05) between the feed treatments and the protein
efficiency from 0.73 -1.14 , in which the treatment was replaced by 22% and
the control was similar (p>0.05) and statistically significantly higher than
the other two treatments (p<0.05). The results showed that black soldier flies
larvae meal could replace 22% of fishmeal in the diet of Waigieu seaperch
help improving growth and survival rate of fish.

TOM TAT

Nghién citu khd néng thay thé bét ca bang bgt du tring ruoi den (Hermetia
illucens) trong khdu phdn dan cia c& Chém mdém nheon (Psammoperca
waigiensis) diroC bé tri ngdu nhién véi 4 nghiém thizc va méi nghiém thirc
dwoc 1gp lgi 3 lan. Nghiém thire doi ching khdng chiza bét rusi den, ba
nghiém thic con lgi bét cd diroc thay thé bét rusi den véi cac mirc 22%, 44%
va 56%. Thirc an thi nghiém cé ham luwong protein tur 40 - 42%. C4 thi
nghiém ¢6 khoi lwong trung binh ban dau la 11,6 glcon va chiéu dai 9,8
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cm/con duwoC NUBi & dé man 10%o0 véi mat @ 20 con/bé 400L. Sau 10 tuan
nudi, khoi lieong cd dat trung binh tir 18,43-26,14 g twong 1img Véi toc do
tang trwong hang ngay (DWG) tir 0,09-0,2 g/ngay Va toc dé tang trucng dac
biét (SGR) tir 0,55- 1,1 %/ngay, trong dé mirc thay thé 22% c6 toc dé ting
trieong cao nhat va khac biéz ¢é ¥ nghia thong ké so véi cac nghiém thizc con
lgi. Tuy nhién, toc dg tang trong cua c& ¢ mic thay thé cao (44% va 56%)
thap hon c6 y nghia thong ké so véi nghiém thire doi chirng. Ti 1é song cua
cd dat tir 78,33-88,33%, trong dé mirc thay thé 22% c6 gia tri cao nhat va
chi khac biér cé ¥ nghia thong ké (p<0,05) so véi mizc thay thé 44%. Hé so
chuyén héa thie an (2,13-3,28) khac biér khéng c¢é ¥ nghia thong ké
(p>0,05) giira cac nghiém thuc thizc an va hiéu qua si dung protein tr 0,73 -
1,14, trong d6 nghiém thirc thay thé 22% va doi chitng twong tw nhau
(p>0,05) va cao hon cé y nghia théng ké so vdi hai nghigm thic con lai
(p<0,05). Két qud cho thdy bét du tring rudi den cé thé thay thé 22% bét ca
trong khdu phan dn ciia c& Chém mdm nhon gilp cdi thién ting trweng va ti

I¢ séng cua ca.

1. GIOI THIEU

Ngay nay, nghé nuéi thay san cuaa Viét Nam noi
chung va cua Pong bang sdng Ciru Long noi
riéng dang c6 nhitng budc phét trién vuot bac
va mang lai nhiéu lgi ich kinh té cho dat nuéc.
Cung véi nhiéu déi tugng nudi chi lhyc nhu ca
tra, ca r6 phi, tom,... thi ca Chém mdm nhon
(Psammoperca waigiensis) dang 1a ddi twong
nudi 6 tiém nang (B4 Vian Minh, 2007) .

Ca Ch&m mdm nhon c6 gia tri kinh té cao va dé
nudi, chung thudng sdng ¢ ving day, ven bién,
ctra song nudc lg c6 do man 10-30%o (Hung va
cs, 2007) va co dic diém dinh dudng cua loai
ca dir do miéng c6 kich thude hoi 16n, ¢é nhiéu
rang nho trén ham va sau ludi (L& Hoang Thi
My Dung, 2008) . Bén canh do6 chi phi dau tu
cho viéc nudi ca tham canh kha cao ngoai viéc
dau tu thiét bi thi chi phi thc an chiém cao
nhét tir khoang 60-80% tong chi phi san xuat
(El-Sayed, 2004).

Nghé nudi trong thily san dang ngay cang phat
trién kéo theo nhu cau vé ngudn thirc dn ngay
cang cao, nguon dam dong vat cung cap cho sy
sinh truong cua ca trong thirc an chu yéu la bot
ca. Tuy nhién, ngudn nguyén liéu bot cé trong
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tuong lai khong du dé cung ung cho nhu cua
thity san, vi viéc lam dung danh bét c4 ty nhién
ngay cang khong duoc kiém soét dan dén nguy
co ngudn ¢4 bi can kiét va gia thanh bot ca hién
tai khd cao va khong on dinh (FAO, 2014;
Naylor va cs, 2009; Tacon & Metian, 2008). Vi
vdy, dé cho nghé nudi trong thay san ngay cang
bén virng thi viéc nghién ctu tim ra ngudn
nguyén liéu thay thé bot c& ma van dam bao
duge ham luong dam dap tng nhu cau cho ca
sinh truéng tdt 1a viéc nén thuc hién.

Rudi den (Hermetia illucens) duoc coi la loai
khéng gay hai, phan b6 khap noi trén thé gidi
va khéng mang céc tac nhan gay bénh nhu rudi
nha (Musca domestica). Au tring rudi den c6
thé sinh truong rat nhanh (B Nguyén Huong
Thao, 2005) va dugc quan tdm dac biét do kha
ning chuyén doi phu phdm thyc pham (rau,
qua, chat thai nha may va mo dong vat) thanh
protein chét lugng cao. Bot du trung rudi den
(BATR) chira m¢t lugng protein cao (~ 60%),
mot ngudn lipid tot (10-37% lipid, tuy thudc
vao moi truong ting trudng), va mot lugng axit
amin cAn bang, twong ty nhu trong bot ca
(Aniebo va cs, 2009); Diener va cs, 2009;
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Nyakeri va cs 2017; NRC, 2011; Spranghers va
cs, 2017). B c6 nhiéu bao céo vé viéc thay thé
bot ca bang BATR trong thirc an thuy san ma
khong c6 tac dong tidu cuc dén ting truong da
dugc chirng minh trong mot s6 thir nghiém cho
an trén cé c& hoi Pai Tay Duong (Salmo salar)
(Belghit va cs, 2018; Lock va cs, 2016), trén ca
hoi van (Oncorhynchus mykiss) (Dumas va cs,
2018; Elia va cs, 2018; Renna va cs, 2017), trén
ca mu (Dicentrarchus labrax) (Magalhdes va
cs, 2017) hay trén tém thé chan tring
(Litopenaeus vannamei) (Cummins va cs,
2017). O c4 hoi Pai Tay Duong, BATR ¢6 thé
bé sung dén 600 g kg-1 trong thirc in ma khong
anh huong dén tang truong, hiéu qua s dung
thirc an so v6i khau phan chira bot ¢ va protein
bot dau nanh dam dac ( Belghit va coéng su,
2018).

Str dung bot du tring rudi den thay thé bot ca
trong khau phan an cua dong vat thay san rat co
trién vong. Tuy nhién, thdng tin vé& kha ning
thay thé cho bot cé trong khau phan an cua ca
ch&m mém nhon con han ché nén dé tai: “Panh
gia kha ning thay thé bot ca bang bot Au triing
rudi den trong khau phan an cta c& chdm mom
nhon (Psammoperca waigiensis)” duoc thuc
hién. Muc tiéu cta nghién ctu nhiam xac dinh
duoc ti 16 bot 4u tring rudi den thay thé bot ca
thich hop trong thuc an ca chém mdm nhon (P.
waigiensis). Két qua nghién ctru lam co s¢ khoa
hoc va thuc tién cho cac nghién ciu tiép theo dé
g dung vao thyc té san xuat, gop phan giam
sir dung ngudn bot ¢4, chu dong ngudn nguyén
liéu san xuat thire an va tang tinh bén viing caa
nghé nudi.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Péi twong nghién ciru
C4 Chém dugc mua ¢ trai san xuét giéng tai
Nha Trang, Khanh Hoa. Ca duoc lwa chon c6
kich ¢& twong ddi dong déu véi khdi lwong
trung binh khoang 11 g/con, khong nhiém bénh,
khong xay xat, khéng di tat. Ca dugc luu gitt
trong cac bé 10 m3 va cho in bang thirc dn cong
nghiép 45% dam khoang mot tuan dé ca quen
vé6i didu kién ¢ trai thi nghiém. Ca dugc nging
cho an 1 ngay truéc khi can b tri thi nghiém.
Au tring rudi den (H. illucens) da siy kho dugc
mua cta ho dan ¢ tinh Binh Duong. Sau do,
dem vé xay nhuy@n thanh bét truée khi st dung
trong nghién cuu.
2.2. Vit ligu nghién ciu
Nghién ctu dugc thuc hién trén 12 bé
composite 500L/bé vai thé tich nudc 400L/bé.
Bé dugc rira sach, sét tring bang clorine 30ppm
va phoi ning mot ngay trude khi sir dung.
Nudc cip cho cac bé nuéi trong nghién ctu c6
d6 man 10%o dugc pha tir nudce 6t da xur ly véi
nudc ngot da qua suc khi 24 gio. Trong do,
nuéc ngot duoc Iy tir hé théng nudc méy sinh
hoat caa thanh phd va nudc 6t mua tir ving ven
bién Bac Liéu, c6 do man 80-100 %o va dugc
xur ly bang clorine 20 — 30 ppm suc khi lién tuc
2-3 ngay, sau do6 kiém tra du luong bang bo test
Clo tru6c khi bom vao bé nudi.
2.3. Thikc dn thi nghi¢gm
Trudc khi xay dung cong thac thac @n cho cac
nghiém thurc trong thi nghiém, cac nguyén liéu
dugc phan tich do 4m, protein, lipid, chat xo va
tro theo phuong phap chuan (AOAC, 1990).
Cac gia tri duoc thé hién & Bang 1.
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Bang 1. Thanh phan sinh héa ciia nguyén liéu (%)

Nguyén ligu Am dd Protein Lipid Tro Xo
Bot du trang rudi den 18,89 44,53 22,14 11,27 5,83
Bot ¢4 7,15 61,36 6,99 17,58 4,61
Bot dau nanh 8,85 47,08 1,27 6,61 2,22
Bot mi 8,15 10,96 0,90 0,61 0,15

Két qua thu dugc dung dé tinh toan ti 1¢ can thiét cua ting nguyén liéu khi xay dung cong thirc
thirc an bang cach sir dung Solver Add-in trong phin mém Microsoft Excel. Thanh phan cua cac
nguyén liéu st dung dé ché bién thirc an thi nghiém va thanh phan héa hoc cua thirc an duoc thé hién
& bang 2.

Bang 2. Thanh phan nguyén li¢u va thanh phan héa hoc ciia thire in thi nghiém (%)

Nghiém thirc

Nguyén liéu NT1 (0%) NT2 (22%) NT3 (44%) NT4 (59%)
Bot c& 51,0 38,9 27,3 16
Bot dau nanh 12,0 12,0 12,0 12,0
Bot 4u tring rudi den 0,0 22,2 44,0 59,0
Bot mi 23,0 19,0 14,2 8,0
Dau c& 5,0 5,0 0,5 0,3
Dau thyc vat 7,0 0,9 0,0 0,0
CcMC 1,0 1,0 1,0 1,0
Vitamin 1,0 1,0 1,0 1,0
Thanh phan hda hoc caa thire éin thi nghiém
Am d6 9,15 8,06 8,15 7,20
Protein 40,10 41,36 42 97 41,95
Lipid 14,91 15,80 17,27 23,68
Tro 9,84 9,66 8,81 8,39
Xo 3,30 4,66 6,40 6,82
NFE (dan xuat khéng
dam) 31,85 28,52 24,55 19,16
Nang lugng (Kcal/g) 497,8 499,6 506,3 538,9

NFE = 100 — (% protein + % lipid + % xo + % tro).
Nang lwong dwoc tinh theo céc tri so cho protein, lipid, va carbohydrate lan firot 14 5,64; 9,44 va
4,11 Kcal/g (NRC 1993).
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Céac nguyén liéu dugc tron that déu bang tay
theo nguyeén tic tir it téi nhidu, mdi khi cho mot
nguyén liéu vao tron that déu sau do tron tiép
VGi céc nguyén liéu khac. Trong d6, dau va
nudc dugc tron sau cung trudc khi ép thanh
vién cé duong kinh khoang 2 mm. Vién thic an
dugc phoi khé khoang 2 ngay & noi kho rao,
thoang mét, khong bi anh ning roi truc tiép vao
tranh 1am anh huong chat lwong thic an. Sau
do, thirc an duoc cho vao trong boc kin va bao
quan trong ta déng (-20°C) dén khi st dung dé
tranh bi oxy héa. Thac an cua ca trong thi
nghiém nay dwoc ché bién cung mot dot va
duoc trir trong ti déng (-20°C) trong sudt thoi
gian thi nghiém, dong thoi mau thic an ciing
duogc thu tir nhiéu vi tri trong boc dé phan tich
thanh phan sinh héa cua thire an.

2.4. Bé tri thi nghiém

Thi nghiém duoc bé tri ngau nhién gom 12 bé
composite (500L/bé&) vai 4 nghiém thic va 3
1an 13p cho mdi nghiém thic. Cac nghiém thirc
bao gém 1 nghiém thirc ddi ching (NT1) voi
0% bot au tring rudi den va 3 nghiém thuc thic
an (NT2, NT3 va NT4) voi 22%:; 44% va 59%
protein cua bot ca duoc thay thé bang bot au
tring rudi den.

Ca bit dau thi nghiém c6 khdi luong trung binh
11,6 g/con va chiéu dai 9,8 cm duoc tha voi
mat do 20 con/bé ( thé tich nudc nudi 400 L
nuée, & do man 10%o. Thi nghiém dugc b tri
tai trai thuc nghiém thay san truong Pai hoc An
Giang va duoc theo ddi trong 10 tuan.

2.5. Cham séc, quan li

Cé duoc cho an 2 1an/ ngay, sang (7:00h), chiéu
(17:00h) va cho an theo nhu cau, quan sat ¢4 in
mdi dén khi ca ngung bat moi thi ngung dam
bao thirc dn khong du thira. Tat ca cac bé duoc
xiphong day va thay nudc 2 ngay 1 lan, méi lan
thay nudc khoang 30% nudc trong bé vao lic
15:00h. Thudong xuyén theo ddi va ghi nhan cac

43

hoat dong boi 16i, bit mdi cua ca dé cd ché do
cham soc thich hop.

Cac chi tidu moi truong nhigt do (26,38 -
28,18°C), pH (7,54-7,74), oxy hoa tan (DO)
(5,10-5,63 mg/L) duoc ghi nhan 2 ngay/Ian vao
budi sang (6h) va budi chiéu (14h) va TAN
(0.183 + 0.04 mg/L) , NO; (0.005 + 0.002
mg/L) dwoc do vao budi sang (6h) trong subt
qua trinh thi nghiém.

Khéi lwong va chiéu dai cua ca da duoc can va
do 4 tudn 1 lan. C4 dugc can dé xac dinh trong
luong va do chiéu dai trudc khi bd tri thi
nghiém. Cudi thi nghiém, can tat ca c4, do va
dém dé xac dinh kha ning ting truong va ty 1&
séng ciia mdi bé. Ca trude khi can dwoc gay mé
biang thuc gy mé MS-222 dé tranh bi séc va
Xay xat trong qua trinh can.

2.6. Céac chi tiéu theo dbi va tinh toan

Tang trong (WG):

WG (g) = Khéi luong c4 ban dau — khéi luong
ca két thac thi nghiém

Tang truéng tuyét ddi khéi lwong theo

ngay (DWG)

DWG (g/ngay)= (Khéi lugng ca ban dau — Khdi
luong ca két thac thi nghiém)/ Thoi gian thi
nghiém

Toc d6 tang truong dic biét theo khoi

luong (SGRw)

SGRw (%/ngay) = 100 * [In(khdi lugng ca ban
dau) — In(khdi Iugng ca két thic)]/ thoi gian
thi nghiém

Ty Ié song (SR):

SR (%) = (S6 luong ca két thac thi nghiem/ sb
luong cé bd tri ban dau) x 100

Hé s6 chuyén héa thic an (FCR)

FCR = Thtc an st dung (g) /Khéi luong ca gia
tang (g)

Hiéu qua st dung protein (PER)
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PER= Khéi luong ca gia ting (g)/ Protein an
vao (9)

2.7. Phan tich di liéu

Str dung Excel dé nhap s liéu va phan tich
thong ké sir dung phan mém SPSS 16.0 dé so
sanh su khac biét gitra trung binh cua nhiing
nghiém thic bang ANOVA mét nhan té véi
phép thr DUCAN & muac tin cay 95%.

3. KET QUA

3.1. Sinh trwéng va ti 1¢ song cia c& chém
mdm nhen

Khéi lugng ban dau (Wi), khdi luong cudi

(W9), tang trong (WG), téc do tang truong theo

ngay (DWG) va toc do ting truong dic biét

(SGR) cua ca chém trong bén nghiém thic thi

nghiém duoc thé hién & Bang 3.

Béng 3. Ting trwéng va ti Ié séng ciia c& chém mdm nhon & cac nghiém thirc thire fin khac
nhau sau 10 tuan nudi

Nghiém thirc
Chi tiéu

NT1 (0%) NT2 (22%) NT3 (44%) NT4 (59%)
Khdi lugng dau (g) 11,89+1,712 11,41+1,892 11,55+2,192 11,74+1,832
Chiéu dai dau (cm) 9,89+0,462 9,68+0,62° 9,79+0,632 9,71+0,542
Khoi lugng sau 4 tudn (g)  15,29+3,13° 16,43+3,52° 14,11+3,042 14,25+2 582
Chiéu dai sau 4 tuan (cm) 11,100,642 11,89+0,59° 10,72+0,512 10,85+0,572
Khéi luong sau 8 tuan (g) 19,72 +2,17° 21,98 + 3,42° 17,26 + 3,282 17,01 + 2,96?
Chiéu dai sau 8 tuan (cm) 12,230,452 12,74+0,63° 11,41+0,722 11,27+0,65%
Khdi lugng cudi (g) 22,75+5,18° 26,14+5,67¢ 19,14+5,102 18,43+3,90?
Chiéu dai cudi (cm) 13,07+0,99° 14,07+0,90° 11,62+1,05% 11,32+0,88¢?
WG (g) 10,82+5,01° 14,7545,75°¢ 7,47+4,46% 6,40%4,452
DWG (g/ngay) 0,14+0,07° 0,20+0,08¢ 0,10+0,062 0,09+0,062
SGR (%/ngay) 0,84+0,34° 1,10+0,34¢ 0,64+0,312 0,55+0,372
Ty Ié song (%) 85,00+0,00% 88,33+2,89" 78,33+7,642 83,33+2,89%

Cac gi4 trj trong cing mgt dong mang cac chi cai giong nhau thi khac biér khéng cé y nghia thong

ké (P>0,05).

Khéi lugng va chiéu dai trung binh ban dau cua
ca chém trong c&c nghiém thac tir 11,41 - 11,89
g va 9,68 — 9,89 cm (Bang 3), khong cé su khac
biét c6 y nghia vé mat thong ké giita cac
nghiém thuc (p>0,05) diéu nay thé hién ca
chém trong thi nghiém ban dau dugc chon la
ddng déu nhau.
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Sau 4 tuan thi nghiém cho thay khdi luong va
chiéu dai cua chém d3 bat dau c6 su khac biét
¢ y nghia théng ké giita cac nghiém thic (p <
0,05), khéi lwong va chiéu dai c4 chém dat cao
nhit ¢ nghiém thic thuc an thay thé 22%
protein bot ca bang bot au tring rudi den NT2
(16,439 va 11,89 cm) va khac hiét khong cd y
nghia théng ké so vai nghiém thie ddi chung
NT1 (p > 0,05), nhung khac biét c6 y nghia
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thdng ké so véi nghiém thuc thirc 4n thay thé
44% protein bot c& bang bot 4u trung rudi den
(NT3) va nghiém thuc thic an thay thé 59%
protein bot c& bang bot du tring rudi den (NT4)
(p < 0,05). Két qua nay ciing c6 xu hudng
twong tu & 4 tuan tiép theo.

Sau 10 tuan thi nghiém cho thiy ca chém &
nghiém thuc thire an thay thé 22% protein bot
c4 bang bot au tring rudi den (NT2) ting
truéng cao nhat (14,75 g) va khac biét co y
nghia théng ké (p < 0,05) so véi cac nghiém
thirc con lai, ké dén Ia nghiém thic déi chung
v6i 100% bot ca NT1 (10,82 g), tiép theo la
nghiém thuc thic in thay thé 44% protein bot
c& bang bot 4u tring rudi den NT3 (7,46 g) va
thdp nhat & nghiém thac nghiém thic thae an
thay thé 59% protein bot c& bang bot du tring
rudi den NT4 (6,4 g) (Bang 3).

Téang trong cua ca trung binh tr 6,4 - 14,75
g/con, tuong tng Véi tée do ting truong hang
ngay trung binh (DWG) tir 0,09 — 0,2 g/ngay va
téc do6 ting trong dac biét (SGR) tir 0,55 — 1,1
%/ngay. Ca & nghiém thic thirc an thay thé
22% protein bot c& bang bot au trang rudi den
(NT2) c6 trung binh ting trong, DWG va SGR
cao nhét lan luot 1a 14,7g/con, 0,2 g/ngay,
1,1%/ngay va khac biét c6 y nghia théng ké so
v6i nghiém thiae dbi chung (NT1) lan luot la
10,82 g/con, 0,14 g/ngay, 0,84 %/ngay (p <
0,05). Ngoai ra nghiém thirc d6i chung (NT1)
ciing c6 tbc do ting truong cao hon va khac biét
¢6 ¥ nghia thong ké so vai nghiém thie thire in
thay thé 44% protein bot c& bang bot au tring
rudi den (NT3) va nghiém thic thirc an thay thé
59% protein bot ca bang bot au trang rudi den

(NT4) (p < 0,05). Tuy nhién, tbc do ting trudng
cia cad & nghiém thic thic an thay thé
44% protein bot ca bang bot au tring rudi
den (NT3) va nghiém thic thic an thay thé
59% protein bot c& bang bot au tring rudi den
(NT4) khéc biét khong c6 ¥y nghia thong ké
(p > 0,05) (Bang 3).

So voi tang truong vé khdi lugng, toe do ting
truong vé chiéu dai cia ca chém mdm nhon thé
hién su khéc biét thip hon. Sau 10 tuan, chiéu
dai cudi cua ca dao dong tir 11,32 — 13,07 cm,
dat cao nhat & nghiém thic thic an thay thé
22% protein bot ca bang bot 4u tring rudi den
(NT2) va khac biét khong c6 ¥ nghia thong ké
so vé&i nghiém thire ddi chung vaéi 100% bot ca
(NT1). Tuy nhién, chang khac biét vai hai
nghiém thirc con lai, nghiém thuc thic an thay
thé 44% (NT3) va 59% protein bot ca bang bot
4u trung rudi den (NT4) (Bang 3).

Ty 1¢ song cia c& chém mém nhon cao nhit ¢
nghiém thiic thire an thay thé 22% protein bot
cd bang bot Au trung rudi den (NT2) voi
88,33% va thap nhat ¢ nghiém thac thie an
thay thé 44% protein bot c& bang bot au tring
rudi den (NT3) vé6i 78,33% (Bang 3). Két qua
théng ké cho thdy nghiém thic thay thé 22%
protein bot c& bang bot au tring rudi den (NT2)
khac biét co ¥ nghia thong ké so véi nghiém
thirc thay thé 44% protein bot ca bang bot du
tring rudi den (NT3) nhung khac biét khéng co
¥ nghia thdng ké so véi céc nghiém thie con lai
(NT1 va NT4) (p < 0,05).

3.2. Heé sb chuyén hoa thirc in va hi¢u qua
sir dung protein caa ca chém mdém nhen

Bang 4. Hé s6 chuyén hoa thire an (FCR) va hiéu qua sir dung protein (PER) ciia ca

Miirc thay thé bt ca FCR PER
NT1 (0%) 2,180,272 1,140,145
NT2 (22%) 2,130,462 1,13+0,24b
NT3 (44%) 3,100,722 0,750,172
NT4 (59%) 3,280,332 0,730,072
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CAc gia tri trong cling mét cgt mang cac chiz cai giong nhau thi khac biér khong c6 y nghia thong ké

(P>0,05).

Hé sé chuyén hoa thirc an ciia cd chdm mém
nhon khi sir dung thirc dn ¢6 ham lugng protein
bot 4u trung rudi den thay thé protein bot ca
trong khau phan an cua thi nghiém nay dao
dong tr 2,13 — 3,28 (Bang 4) va khac biét
khong c6 y nghia théng ké giita cac nghiém
thire (p > 0,05).

Hiéu qua sir dung protein caa ca trong nghién
ctru nay dao dong tu 0,73 — 1,14. Trong do,
hiéu qua st dung protein cua cé dat t6i uu nhat
& nghiém thirc ddi ching 100% bot ca (NT1) va
nghiém thuc thay thé 22% protein bot ca bang
bot 4u trung rudi den (NT2) va khac biét ¢ y
nghia théng ké so véi 2 nghiém thic con lai,
thay thé 44% (NT3) va 59% (NT4) protein bot
c& bang protein bt 4u trang rudi den (p < 0,05).

4. THAO LUAN

C& Ch&m m&m nhon la mot trong nhiing loai c
dix, an dong vat. Theo Ambasankar (2009) muc
protein t6i wu cho sy sinh truong va phét trién
cta ca chém dugc ghi nhan trong khoang 40-
45% va nhu cau lipid trong khoang tir 6%-18%.
Do vay, ham lugng protein cta thirc an & céc
nghiém thirc trong thi nghiém nay tir 40 - 42%
(Bang 3) phu hop cho cé& chém sinh truong va
phét trién. Két qua cia nghién ctiu nay cho thay
toc do tang truong cia ca tét nhat ¢ nghiém
thirc thire 4n thay thé 22% protein bot c& bing
bot 4u trung rudi den (NT2), Tuy nhién, khi
nghién ctru trén d6i twong ca di, an dong vat
khac nhu ca 16¢ bong (Chana micropeltes) cho
thay toc do tang truong cia ca loc bong tét nhat
khi sir dung thirc an c6 chira tir 10 — 30% bot 4u
tring rudi den thay thé bot ca va khac biét co y
nghia thng ké so véi cac nghiém thirc thay thé
40% va 50% bot ca bang bot au trung rudi den
(Nguyén Pht Hoa & Nguyén Vin Diing, 2016).
Déi vai ca nheo My (Ictalurus punctatus) nudi
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trong bé thi viéc thay thé 10% bot ca bang bot
4u trang rudi den khong lam anh huéng dén toc
do tang truong (Bondari and Sheppard, 1987).
Trén d6i twong ca chdm (Lates calcarifer) co
trong lugng trung binh 20,17 g/con khi b sung
4u trung rudi den vao thie dn & cac mirc 0,5 %,
1,0% va 2% thi mtrc bo sung 1% cho ting trong
cao nhit (Luu Trong Truyén, 2017).

Bén canh ham lugng protein, lipid trong thac
an ciing 14 nguyén nhan anh huong dén toc do
ting truong cua cd. Trong thic an, lipid 1a
thanh phan cung cip ngudn ning lwong cao
nhat, nén thirc n c6 ham lugng lipid cao ciling
¢6 ham luong nang lugng cao, cu thé lipid trong
cac loai thue an thi nghiém tir 14,91 - 23,68%
tuong ng v6éi mac nang luong tur 497,8 —
538,9 Kcal/g. Ham luong lipid trong hau hét
cac nghiém thuc thi nghiém trong nghién ctu
nay déu nam trong cac khoang thich hop cho ca
chém (6-18%) ngoai tri nghiém thtc 4
(23,68%) khi thay thé protein bot c4 bing
protein bot 4u tring rudi den & muc cao nhat
59% (Bang 2). Ham lugng lipid trong thirc an
ting cao c6 thé do ham Iluong lipid trong
nguyén lidu bot 4u trang rudi den kha cao
22,14% dan dén anh hudng 1én ting truong cua
cé cu thé trong két qua cua nghién ctu nay khi
viéc thay thé protein cua bot ca bang bot au
trang rudi den & ty 1& cao 44% va 59% lam
giam téc do ting trudng cua ca so vai nghiém
thirc khéng bo sung bot au tring rudi den
(nghiém thuc ddi ching véi 100% bot ca) va
thay thé 22% protein bot ca bang 4u tring rudi
den (NT2). Catacutan and Coloso (1995) da
kiém tra tc do ting truong cua ca chém & ba
mirc d6 lipid 5%, 10% va 15% vai ba mac do
protein 35%, 42,5% va 50%. Két qua cho thay,
téc do tang trudng cao nhat & muc do lipid 15%
va protein ciing & muc cao nhit 50%. Tuy
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nhién, téc do ting trudng cua cé ciing giam di
khi ham Iuong lipid trong thic an ting cao vugt
qua nhu cau can thiét cua ddi twong nudi.
Borges va cs (2009) da nghién ctu kha nang su
dung lipid trén ca bon (Solea senegalensis) cho
thdy ring téc do sinh truong cua ca giam va hé
s6 thie an tang khi ham luong lipid trong thuc
an tir 12% tro 1én. Khi thanh phan protein trong
thicc an & muc 45% dén 50% thi ham lugng
lipid thich hop 1a 15% dén 18% (Sakaras va cs,
1989). Cac nghién ctu ctia Hai (2013) cling cho
thdy mot su ting trudng tuong ty tir cA chém
(Lates calcarifer) an thirc dn c¢6 chira 9% - 13%
lipid, nhung ty 1¢ chuyén ddi thirc an thap hon
dang ké v6i muc do lipid cao hon (15-18%).

Ty 1é séng cua ca la yéu té quan trong quyét
dinh dén hiéu qua san xuat. Ty 1é séng cao hay
thip phu thudc vao ché do cham soc, thire dn va
quan Iy méi trudng nudi. Ty Ié séng cua cé
ch&m trong nghién ciu ndy cao nhat & nghiém
thirc thirc an thay thé 22% protein bot ca bang
bot Au tring rudi den véi 88,33% va thap nhit &
nghiém thuc thic in thay thé 44% protein bot
ca bang bot au tring rudi den véi 78,33% (Bang
5). Két qua thong ké cho thay nghiém thic thay
thé 22% protein bot c& bang bot au tring rudi
den khac biét co y nghia théng k& so véi
nghiém thirc thay thé 44% protein bot ca bang
bot Au triing rudi den tuy nhién khac biét khong
c¢6 ¥ nghia thong ké so véi céc nghiém thic con
lai (P<0,05). Tuy nhién, trong nghién cuau trén
ca léc béng ¢ nghiém thac st dung 40% va
50% protein bot 4u tring rudi den thay thé bot
ca ti 1¢ séng thip hon so voi nghiém thic doi
chang. Nghién ctru cia Nguyén Hoang Lam va
cs (2009) ciing cho két qua twong ty, ty 1& sbng
ctia ¢ rd phi bi anh huong khi thay thé phan
bot ca trong khau phan an bang bot au trang
rudi den.

Thanh phan héa hoc cua thirc an thi nghiém co
anh huong rat I6n d&én téc do ting truong va
hiéu qua st dung thirc an cua dong vat thuy san.
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Hé s6 chuyén déi thirc an 1a lwong thirc an (tinh
theo khi lwong khd) can ding dé ting mot don
vi khdi lwong vat nudi (Tran Thi Thanh Hién va
cs, 2004). Hé sé chuyén héa thic an cua céa
chém mdm nhon khi str dung thirc an ¢6 ham
lwong dam bot 4u tring rudi den thay thé dam
bot ca trong khau phan in cua thi nghiém nay
dao dong tir 2,13 — 3,28 (Bang 5). Hé sb chuyén
hoa thuc an khong c6 sy khac biét gitra cac
nghiém thirc diéu nay cho thiy khi cho an thirc
an c6 ty 1& bot au tring rudi den khac nhau
khoéng 1am anh huong dén hiéu qua st dung
thire an ctia ca chém. Tuy nhién, theo Glencross
va cs (2003) cho ca an thirc an c6 ham luong
protein twong ty, nhung khic nhau vé ham
lugng lipid (16% va 22%) cé tang trudng tuong
duong nhau, nhung & mirc d6 lipid 22% thi ti I&
chuyén héa thuc an thap c6 thé do ham lwong
lipid, nang lugng trong thuc #n cao vuot qué
muc can thiét cua ca, 1am giam d6 tiéu héa thirc
in dan dén sinh truong va phét trién kém.

Bén canh do, ca thi nghiém & cac nghiém thirc
NT1 va NT2 tang truéng nhanh nén hiéu qua st
dung protein cao. Hiéu qua st dung protein cua
cd & NT3 va NT4 trong nghién ciu nay thap
hon so v&i NT1 va NT2 c6 thé 1a do ham lugng
lipid va nang lugng cao trong thic an la anh
huéng dén kha ning tiéu héa va hip thu céc
dudng chat khac nhu dam trong thirc an nén
héu qua str dung dam thap. Trong nhiéu nghién
ctru ciing thé hién két qua twong ty, khi ham
lugng lipid va nang luong trong thirc &n cao
lam giam hiéu qua st dung protein nhu & 16c
(Zhang va cs, 2017), ca bong kéo (Bé va cs,
2014), ca that Iat (Hién va cs, 2013).

5. KET LUAN VA KIEN NGHI
5.1. Két lugn

Tang trudéng ctia ca chém mdm nhon giam theo
su tang ti 1& bot 4u trang rudi den thay thé bot
ca trong thuc an, voi ti 1€ 22% cho ting trudng
cao nhit.
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Ty 18 sbng cua c& chém mdm nhon cao nhit &
nghiém thuc thic in thay thé 22% protein bot
c& bang bot du tring rudi den va khong co su
khéc biét gitra tat ca cac nghiém thuc thay thé
bot ca bang bot du truing rudi den so véi nghiém
thirc di ching.

Hiéu qua st dung thic an cta cad chém
mdém nhon twong duong nhau & tit ca cac
nghiém thtc.

Hiéu qua sir dung protein cua c4 dat t6i wu nhat
& nghiém thirc dbi ching va nghiém thic thay
thé 22% protein bot ca bang bot du trang rudi
den va giam theo sy tang ti & bot Au tring rudi
den thay thé bot cé trong thirc an.

5.2. Kién nghi

Tiép tuc nghién ctru danh gia kha ning thay thé
bot c& bang bot 4u trung rudi den cho ca chdm
mdm nhon & cac giai doan khac. Dong thoi,
trong thanh phan cua bot au trung rudi den co
ham luon chat béo kha cao nén cé thé nghién
ctru danh gia kha ning st dung bot du tring
rudi den sau khi da tach béo 1én ting trudng va
ti 16 séng cua ca chdm mdm nhon.
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